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ABOUT THIS MANUAL

Self-Help Comstruction of 1-Story Buildings is the sixth in a series
of publications being prepared by the United States Peace Corps.
These publications combine the practical field experience and
technical expertise of Peace Corps volunteers in areas in which
development workers have special dlfflcultles finding useful
resource materials.

PEACE CORPS

Since 1961 Peace Corps Volunteers have worked at the grass roots
level in countries around the world in program areas such as
agriculture, public health, and education. Before begianning
their two-year assignments, Volunteers are given training in
cross-cultural, technical, and language skills. This training
helps them to live and work closely with the people of their
host countries. It helps them, too, to approach development
problems with new ideas that make use of locally avallable
resources and are appropriate to the local cultures.

Recently Peace Corps established an Informatlon Collection &
Exchange so that these ideas developed during service in the
field could be made available to the wide range of development
workers who might find them useful. Materials from the field
are now being collected, reviewed, and classified in the
Information Collection & Exchange system. The most useful
materials will be shared. The Information Collection & Exchange
provides an important source of field-based research materials
for the production of how-to manuals such as Self-felp Conetruction
of 1-Story Buildings.

THE AUTHORS

Pete Gallant served as a Peace Corps Volunteer in Liberia for
three years. During that tim2 he worked on and supervised a
variety of projects involving the construction of l-story schools,
roads, and bridges in rural areas. Mr. Gallant holds a Bachelor
of Arts degree in Political Science from St. Joseph College; he
is now working with the U.S. Department of State.
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Peter Hunt worked for several years in the audio-visual and
training departments of Save the Children Federation where he
worked on materials to help field workers promote community-
directed construction projects. He is now a free-lance video
producer and develops video- and print-based training materla]s
for national and international organizations.

Jim Seaton is Co-Director of Communications Development Service
(CDS), an independent organization that provides field training
for development wor<ers. He specializes in designing materials
and informal educational exXperiences that help community members
focus on their own knowledge, exoerience, and human resources
as the basis for self-development. Mr. Seaton is currently
developing training workshops in nutrition planning for several
countries to help government staff respond effectively to
community initiatives in integrated rural dasvelopment.

Nancy Bergau, the graphic artist for this manual, served with the
Peace Corps as a graphic design consultant to "the National
Broadcast Training Centre and TV Pendidikan (Educational TV), both
in Malaysia. Before joining Communications Development Service

to work on this manual, she also worked as art- director for =
rulti-media public health education program. Ms. Bergau has
extensive professional experience with-the full range 0f graphics
and audio-visual production. Her illustrations proved invaluable
in shaping the manual's text and in making the more complex
technical details easier to explain.
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REPLY FORM

For your convenience, a reply form has been provided here. Please
send it in and let us know how this manual has helped or can be
made more helpful. If the reply form is missing from your copy

of the manual, just put your comrments, suggestions, descriptions
of problems, etc.., on a piece of paper and send them to:

SELF-HELP CONSTRUCTION

Peace Corps

Information Collection & Exchange
806 .Connecticut Avenue, N.W.
washington, D.C. 20525

U.S.A.
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PLEASE RETURN THIS FORM

NOTE TO USER: This manual was published because Peace Corps
workers and volunteers wish to help in a growing area of worldwide
¥nterest. In order to provide the most effective help, the
preparers of the manual need to know how it is being vsed, or how
you feel it could better serve your needs. Please fill in the
following form and return it to: ‘

SELF-HELP CONSTRUCTION
Peace Corps

Information Collection & E«change
806 Connecticut Avenue, N.W.
Washington, D.C. 20525

U...A.

WHEN WE RECEIVE THIS FORM, WE WILL AUTOMATICALLY PLACE YOUR NAME ON
A MAILING LIST SO THAT YOU WIL%, RECEIVE:

. Updates and/or additions and corrections to the manual as they
become available.

. Notice of other publications which may be of interest to you.

If you have questions on the material presented in the manual, or if
you run into problems implementing the suggestions offered here,
please note them in the space provided. Use additional paper if you
have to in order to be as specific as you can about the problem.
Wherever possible, we will try to provide, or direct you to, an
answer.

Date

Your Company or
Your Name Agency, if any

Your Address

1. How did you find out about the Peace Corps Self-Help Construction
of 1-Story Buildings manual? How did you get your copy?




Which parts of the manual have you found nost useful? Least
useful? Why? . . :

Did you find the manual easv to read, too simple or complax,
complete Oor incomplete?

How has this manual helped your work? What have you done to
appiy the information?

Can you recommend additiocnal methods or eqdipment which you
feel should be included ih a new editinn of the manual? If
you know oOf such‘methods,\etc., please include the information
here.

What were your successes using the manual or'implementing any

of the iJdeas or procedures? problems? Please describe
completely.

Do you have other recommendations?

N

N

Privacy Act Notice: Furnishing the information reguested herein is
completely voluntary. It is requested under authorities contained in
the Peace Corps Act (22USC 2501 et seq.). The only uses which will be
made of this information are as follows: 1) For management purposes
involving the format of future issues of this publication:s 2) For in-
corporation in a mailing list for this and other similar publications.
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INTRODUCTION

This manual has been designed to
help field workers with-little or
no construction exXperience assist
a community or family to

sPlan and design a l-story
community building (such as a
school or health clinic) or home
that fits thelr present and
future needs,

sassess the advantages or dis-
advantages of locally available
construction materials,

esdraw and understarnd their own
construction plans: and

FLOOR PLAN: VIEW OF A BUILDING FRdM
ABOVE

ssuccessfully complete construction
according to their own plans.

SIDE VIEW OF THE SAME BUILDING




The aim is to present the construction process in three basic steps:

1) first, exploring the needs of the people who will use a
building and arriving at a basic design that will £ill as
many of those needs as possible; the basic design includes
decisions about the number and size of rooms, the arrange-
ment of the rooms, the major construction materials that
will be used, and the choice of a site for the building;

second, working out a detailed, written construction plan

for each part of the structure, from the foundation to the
roof;

3) third, actually cons‘ructing ‘the building according to plan.

In its technical sections, the manual focuses on basic principles

of construction with materials that are low-cost, available in many
parts of the world, and easy to work with. In any given locale or
climate, different materials (or combinations «f materials) will be
available--or -suitable. But understanding the construction
principles covered here should help the field worker work with
self-help groups to adapt the specific step-by-step suggestions to
whatever materials are available to them.

No book could hope to cover all design and construction problems

or situations. This manual presents some of the most widely used
innovations in local materials and design. But in many cases, field
workers and communities will need to adapt these ideas to conditions
at the project site. The Reace Corps Information Collection &
Exchange hopes to incorporate such local adaptations in future
supplements to thls manual. Any comments, suggestions, or new ideas
are most welcome. Please send information about your construction
project's experience to the address on page (v}. )

One final note: the essentials of the construction process are well
within the understanding and skills of community groups. But the
field worker should always have one or more advisers in mind who
can be contacted if problems arise during construction. In any
project, no matter how simple, unforeseen difficulties or special
conditions may pose problems that this manual does not cover. We
have tried to indicate those areas, especially during the planning
of a construction project, in which assistance from someone
experienced in local construction problems may be needed. 1In
addition, the bibliography at the end of the manual lists other
valuable sources of more detailed information in Appendix 7.




A NOTE ON THE DEVELOPMENT PROCESS AND CONSTRUCTION

Few things can inspire a community or family more than seeing

and using a building that they hrave built together. 1In fact,
getting a community to cooperate on a simple construction project
is one of the best ways to help them start tackling their difficult
development problems.

But not all construction projects are effective. In thousands of
communities all over the world, schools, clinics, and homes have
been built for people and then never used, because the design of

the building was unacceptable to the people, because the community
could not afford to operate it and felt no sense of ownership, or
because the building didn't fit the community’s priorities.

When thinking about a c¢onstruction project, therefore, the field
worker should remember that the immedicte improvements he/she hopes

will result from a new building are less important than the community's
participation in planning, budgeting, constructing, and then using

a new building itself. The experience of working together on a

project can lead to increased interest and confidence in further
community-managed development efforts. But simply watching while

a building is planned and built by others can seriously hurt community
confidence and provoke hostility to development efforts.

The community or family must be (and must recognize themselves as) the
key actors in all stages of a construction project. But the field
worker still has a crucial role to play in the process. The field
worker can function:

1) as an initiator of the project,a
non-formal educator, and a
catalyst for decision-making.
Where traditional approaches or
solutions are not serving
community members well enough,
the field worker can help them
explore and define their own
needs/solutions from a new
problem-solving View-point.
There are organizations in
almost all countries that
provide information and
training in techniques that
promote this exploration
process.




2} as a planning assistant. Once a community has decided to build
a home, school, or clinic, the field worker can provide valuable
information and assistance to help them design the building,
purchase and assemble materials, and organize the construction
process. This manual is designed to provide basic technical
informatior the field worker needs to help a community.

3) as a project fund-raiser. Community groups have limited access
to the funds needed for small local projects. The field worker
generally has much greater knowledge o0f, and contact with,
governmert, private, and international agencies that could
support a community project. The Information Collection and
Exchange publishes a manual, Resources for Development Agents that
may be useful for field workers trying to get technical or
financial help. The manual talks about analyzing resource
needs and gives names and addresses of organizations that
provide those resources. For a copy, write to:

Peace Corps Information Collection & Exchange

806 Connecticut Avenue, N. W.

Washington, D. C. 20525

U. 8. A.
In addition, Peace Corps Partnership Program can be a source of
funds to support small community construction projects. Grants of
$1,000 to $5,000 are made to communities that have initiated
their own project, plan to use volunteer labor, and donate
25% of all materials. For information and application forms,
write to Director, Peace Corps Partnership Program, at the
address above.

SUCCESS OR FAILURE?

Once the decision to build has been made, the field worker's main
concern should be to ensure that the community's self-help efforts
succeed. .

Success depends on several factors:

* Those who will ultimately use the building should be actively
involved inevery stage of the project---from conception to
planning to construction: their needs, desires, and budgetary
restraints should be decisive in all planning issues; and the
project must depend on their desire to pursue it. The
field worker should never be the actual leader of the
project. He/she should provide assistance, not direction.

* The building plans should be simple, and affordable. As
far as possible, the construction materials should be locally
available. ’

* The completed building must be useful: it should have
adequate space for its intended use and it must be comfortable,
healthful, and attractive. Space for future additions or
needs should be planned for.

i7-




How to Use This Manuai

DISCUSSION

For the most part, this manual presents information that
anyone planning a simple construction project needs to have.
By reading each section thoroughly in sequence, field workers
can prepare themselves to assist community groups that need
technical assistance. The sections can also be referred to
individually at any time specific information is needed during
construction.

o4

ILLUSTRATIONS

There are illustrations throughout the book designed to make

the process easier to visualize. Field workers will find that

using these illustrations with the community/family will help
these groups understand the field workers' suggestions.

PLANNING EXERCISES

In Section 3: Basic Planning and Design, there are suggested
exXercises with paper cut-outs that a family or community group
can work on together in order to design the size of each room
they need, "and the floor-plan (the arrangement of the rooms) of
tne building. These are most effective when the field worker
is present to help the group explore their needs thoroughly and
to help them pPrepare the cut-outs.




What This Manual Will Talk About

Basic Planning and Design

To bave 4 reasonable chance of success, any construction pro-
jec . must be carefully designed to ensure that the completed
briiding:

* can be built with the budget and resources available;
* will fill more of the present needs of those who will use it;

* is designed and placed with future needs in mind without
abandoning the original structure {(for example, if more
space will be needed two years from now, can it be added on
the present site?), )

CAN THE PROJECT BE BUILT WITH THE BUDGET AND RESOURCES AVAILABLE?

Five things affect a self-help group's ability to complete a
construction project:

availability of construction materials
money '

time

labor (for construction and maintenance)
organization 5 ~—

Availability of Construction Materials. There are many different
construction materials available. Devending on local conditions

such as climate and supply, each one is suitable for different parts
of a building. Each has advantages and disadvantages in terms of
suitability, cost, time, labor, and durability. A family or
community should understand the basic characteristics of all
available materials in order to make the best possible choices to
fill their needs.

Money is needed in construction projects to buy and transport any
materials that are not available near the construction site. Costs
can be significantly reduced by using locally available materials.
In most areas, almcst the entire building can be built from these
supplies. However, care must be taken to choose materials that are
durable and safe. Materials for some parts of the building,
especially the foundation, may be worth purchasing, even if
financing is difficult.

Time. Different construction materials require different amounts of
time to prepare and assemble. Some can only be used in certain
seasons. Thus the choice of materials, building design, and
schedule of work, all depend on how much time is available for
construction.
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Labor. Different materials regquire very different amounts and kinds
of work. Some parts of a structure--especially certain roof designs
--require many more -people than others, or people with different
skills. So,.the number of people who can work on a project, their
level of skill, and the time they can devote to the project must

be considered while planning construction.

Organization. Even the simplest building has many different parts,
such as foundation, floor, walls, doors, windows, and roof. These
must often be built in a certain order (for example, the walls
usnaily can't be built before the foundation). In addition,  each
part may be made from several materials that must be put together
carefully and in a precise order. For work to go smoothly, the
builders must be able to organize the project: to estimate in
advance what materials will be needed, how much of each will be
needed, and to bring the correct supplies to the site at the right
time. Many projects fail because a vital material is nut ordered
in time and all work must stop until it arrives--sometines too long
a wait for work to begin again.

WILL THE BUILDING FILL MORE OF THE PRESENT NEEDS OF THOSE WHO WILL
USE IT?

All buildings gshould be durable, healthful, and comfortable. 1In
addition, other considerations should be kept in mlnd by a community
or family designing a building.

A community planning a clinic or school must consider many different
needs. For example, a clinic weuld have to have space for treating
patients, for people to wait before they are treated, and perhaps
space for one or more people to stay overnight while recuperating.
These would be the primary needs. However, the community might also
desire to use the clinic for educational purposes: health education,
for example, or nutrition classes. The most effective design would
depend on all the planned uses of the building.

A family needs to plan enough space for all family members. The
family must decide how many rooms they need, what kinds (dining,

sleeping, etc,) and what size. oOther needs may include ease of
movement, storage space, privacy, etc.

IS THE BUILDING DESIGNED WITH FUTURE NEEDS IN MIND?

¥

Present needs may change soon: v

~ & there may be many more students in the school 3
" years from now; or the communmity may start holding
meetings in the school next year;

a doctor may move into the community and need
living space near the clinic;

a family may grow and need more room.




Future needs like these can be difficult to f£ill if the building is
constructed next to something (like a river or road) that will block
future gonstruction; or if it is designed in a way that makes
additions impossible. The easiest way to ensure that a building will
be useful throughout its lifetime is to anticipate future needs and
plan so that they can be filled easily by adding to the present
design whenever they arise.

SITE SELECTION AND POSITION

In addition to a building's design, wvhere it's located (the site) and
which direction it faces (the position) are crucial to its success.
Four factors must be considered in choosing the best site and
position:

*location: Will a school, for example, be relatively easy for
all students to reach? Can construction materials be brought
to the site easily?

¢ *terrain: Is the land hilly or flat? hard or soft? well-
drained or marshy? subject to earthquake? All these factors
affect building design, safety, and comfort;

*2ize of the plot: 1Is there enough land for the building?
Is there room for future additions to the building?

*Climate: The temperéture. prevailing winds, and rainfall- all
affect the comfort and healthfulness of a building. And the

position of a building is crucial in helping to control the
environment inside the building.

Deatailed Planning and Directions for Conétmction

4

Buildings have 4 basic parts:

e footing and foundation

* floor

* walls, doors, and windows




Section 2 of the manual contains the information needed to draw
plans for each of these parts. Section 3 contains step-by-step
guides for the actual construction: that is, how to work from
written plans to complete a structure that will last a long time
and require a minimum of maintenance.

FOUNDATIONS

The foundation of a building
provides a level base for the
structure to stand on. It must
be strong enough for the building
that sits on it; it must be level
and plumb (straight up and down):
"and it must be secure from

damage by water, frost, settling
earth, and earthquakes.

FLOORS

Floors provide a secure, level, -
and comfortable surface for - FOUNDATION WALLJL
everything inside a building.

They must be far enough above ¥ FOOTING
ground level to remain dry, easy
to keep clean, non-slippery, and
level (so that objects do not
roll or slide).

WALLS, DOORS, AND WINDOWS

Walls provide privacy and shelter from the elements. They also
hold up the roof. They must be thick enough to protect the
inside from heat or cold, strong enough to support the roof and
withstand wind pressure, and high enough so that people ean stand
comfortably without hitting their heads on the ceiling.

Doors and windows Provide light and ventilation. In addition,
doors (or doorways) allow people to move in and out of the
building and between rooms. They must be designed to allow

only as much light, air, cold, and heat as desired into the
building; at the same time, they must keep insects, dirt, and rain
outside and provide privacy when closed.

ROOF 3

The roof protects a building from rain, snow, wind, cold or heat,
and insects. It must be designed to withstand wind pressure, and
the weight of anything that might fall on it. 1In addition, care
must be taken to ensure that community members will be abkle to
build the roof {the parts canuout.be too heavy to lift).
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Latrines

Latrines are important to good
health because they can
eliminate diseases spread
through human excrement.

They should be included in
the planning of any public
building or home. Special
rules apply to their
location, position, and
construction. See Section 5,
page 189.

Earthquakes

Earthquakes place severe stresses on buildings. But there are many
methods of construction, principles of design, and materials that
can help a building withstand tremors--at least long enough to
allow Occupants to escape safely. Most O0f these earthguake-
resistant techniques cost nothing at all, or are very inexpensive.
Builders in earthquake zones can and should use these techriques
even when their budget is limited. See Section 6, page 195,







Before construction can begin--or detailed plans for construction
can be drawn--the builders need to consider three basic planning ,
and design questions:

SITE AND POSITION

o What land will the building
constructed on?

o Where on this site will the
building be placed?

SIZE, SHAPE, AND FLOOR PLANS
s HOw many rooms will the family
. Oor community need?

What size will each room be?

How will each room be placed
in relation to the others
(that is, what will the floor
plan be)?

What shape will the building
be? Round? Rectangular?
some other shape?

How high will the ceiling be?

Where will doors and windows
be?
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- CONSTRUCTION MATERIALS

e What will the foundation and

floor be made of? 5 ‘ S
o What will the walls, windows, l l _ l
and doors be made of? . -~
. A b1
s What will the roof be made _ ~
of? .
) v
-
There éfe a number of simple guidelines that anyone planning a <

building can follow in answering thege guestions. But it is
important to treat them as guidelines and not as hard and. fast
rules. There are rarely any "right" answers. Those who will use
the building must be prepared to find compromises between their
needs and budget on the one hand, and the limitations of local
climate, soil, geology, and construction materials on the other.

This section of the manual is designed to help the field worker
and community member (s) work together step-by-step to answer- the
Dthreﬁ basic planning questions above for schools, health clinics,
and homes. ' By following the process suggested, the builder

will end up with an accurate picture of what his or her building
will be like.




14

. SITEAND POSITION

Families and communities need to
decide carefully where théy will
build. They need to know their
building’'s:

+SITEZ The plot of land the
building will be on:; where
will the land be? what will
its boundaries be? how big
will it be?

o POSITION The exact position of
the building on the site; which
way will the building face? how
far will it be from each of
the site's boundaries?

Taken together, site and position.
are just as important as, if not |
more important than, how well the POSS'BLE HOUSE SITE !
building is constructed. They . : L i
can determine a building's safety, ===
usefulness, and durability. \
In addition, a well-chosen site .° !

can significantly cut the cost R
of construction and maintenance. . STREAM

How Big Should the-Site Ba?

At the very least, the site must be
big enough for the building being
planned plus at least some room
around the buildirg ggr ti
storage 0f construction materials
during. the construction.
Generally, about 2.meters along
each side of the building is ' .LATRINE

| gy |

the minimum builders will: need.

In urban areas, extra land may be }9
required for health, safety,
transportation, . or other needs.

| FUTURE j
EXTENS 10N

A major note -of caution here: a site
can only be truly adequate if it
leaves enough room for present and
future needs beyond the space

taken by the main building being
planned. . These needs will be
dlfferent for dlfferent types of
bulldlngs. :

\
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Here are some of the things planners
might want t> leave space for:

schools |._.—.—-_.—.—.—._.-._;

- a shaded outside area for GARDEN —_— |
assemblies, lunches, outdoor I | i
classes | ! .

- recreation area for sports, FWUFE’EXPANS'ION |
play

- future classrooms RECREATION

!
!
!
- other additions such as l
offices, library, theatre, |
!
!
|
!

school garden

- compost pile

- livestock/porltry pens

- two or more latrines at least
17 meters from water supply

- cistern/well

- lodging for teachers

- storage for school and
maintenance supplies

FUTURE MEETING AREA

arrines| | [

Health ¢Clinics

- future additions for extra

reception and treatment fﬁﬁﬁﬁ--w
rooms : STAF
- cooking area for patients I LBEDROOHS

who must stay in clinic
- latrines
- well

- lodging for health workers/

doctors

- separate building for
maternity care and
recuperation

Homes
- outdoor latrine

- garden
- livestock/poultry pens

- future additions to the home

- well

. ) L
l} FUTURE i
L RECUPERAT | ON 3

Ir===="=="=21 r v

I

I

I

]

|

.| 1 F ) |
FUTURE KITCHENl IMATERHITYl L

-

- — — — ]

L

I rFuture

lL EXPANS | ON

1 —— —— —

SMALL CLINIC

e Many of these needs may appear far-
fetched to the family or community
when they first plan their building -
project. However, the field worker
should urge them to allow room for as much future expansion as
possible. It is always easier to add to a present building and
gsite than to start over again because there is no room at the first
site.

28
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Even in cases where the family or community cannot afford a large
enough site for all future needs, they aan consider what land next
to their site might be obtained for later expansion.

In addition to the actual size of the élte planners need to
nonsider other conditions at the site that mlght block future
expansions:

-

rivers, streams
heavy forest or bush

unsuitable land (such as
marsh)

roads, markets, existing
buildings

SWAMPY AREA

Whether these obstacles are on the projected site itself, or on
the land next to it, care should be taken that they will not
block the builders® present or future needs.

How Accessible, and How Private Should the Site Be?

A building can only be easy to build and easy to use if the site
is accessible, that is, if it is conveniently close to other people
and places in the community and if it can be approached easily.

At the same time, a building can only be comfortable for those who
use it if the site provides enough privacy to satisfy their needs.
Privacy can also be important for health: for example, dirt, dust,
and smells can cause serious problems if a building is too close
to a heavily travelled road.

Because the need for accessibility often conflicts with the need
for privacy, planne€rs often have to compromise between them.
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Here are the major considerations that may have to be balanced:

iy Access for Construction. Unless the materials for
construction are avallable on the site itself, some or all
of them will have t0O be brought to the site in large amounts.
Generally, this means the site should be near a road, or in
an area where a road to the site can be built. "In addition,
there must be space On the site to store materials during
construction.

Access for Use. To serve its purpose well a building must
be easy for people and supplies to get to. For different
kinds of buildings different considerations should be kept
in mind. For example:
Schools should be

- within reasonable travel dlstance {by foot and/

or vehicle):
- close to clean water;
- close t0 fuel supplies in cold climates:

Clinies should be
- centrally located go that the community can reach
them easily:
- close to0 clean water and fuel supplies:
- next to a .roadway suitable for vehicles;

Homes should be

- close to clean water for cooking and washing;

- close to neighbhors;

- close to fuel supplies;

- close to the family's fields or other places where
: the family earns income;

- close to markets;

- close to community facilities.

Privacy, Comfort, Health, and Safety. All building sites

should be:

- away from rivers and stream$ heavily infested with
mosquitoes, Oor other sources of disease;

- away from forest, bush, or jungle (all these cut off
breezes, are dangerous in case of fire, and provide
-homes for snakes, rats, ants, and other pests);

- away from major roads and other sources of noise,
dust, dirt, distraction, smells {(this 1s especially
important for schools and clinics);

- away from flood-prone areas:

- away from fault lines in earthguake areas

' (see section On earthquake areas, pPage 195.
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What Kind of Soil Should the Site Be On?

Possibly the most important consideration in choosing any site is
that the soil must be able to support any building(s) erected

on it. Almost any ground can be built on (or over), but the nature
~of the site chosen will affect the simplicity or complexity of

the foundation, the cost of construction in labor and money, and
the durability of the building.

e Roecky soitl provides the strongest support for a building,
usuwally much more than is necessary for a l-story building.
But while it is extremely stable, it can be very hard to
excavate.

Hard-packed elay is generally the best soil for l-story buildings:
strong, but easy to work with.

Sumiapdgpuvelare usually acceptable scils for l-story
construction. They can suppott about half as much welght
as clay, but they are subject to shifting or slipping,
especially if the site is -not on level ground.

Soft black soil, drained marshland, and 'made" earth (fill that has been
ecollected and packed) are satisfactory soils for construction.
However, buildings constructed on these soils should be
built on concrete foundations, or on raised platforms.

In addition, buildings ons these soft soils should be made
with the lightest suitable materials available.

Black topsoil contains decayed organic matter that makes

it soft, especially when moist. 1In areas where such soil
goes more than 30-45 cms. deep, it must be removed before
construction can begin. Otherwise it will almost certainly
shift under the foundation and lead to wall cracks or collapse
of the building.

- Each type of soil has very definite limits to the weight it will
support. Generally speaking, l-story buildings will be well
within those limits except in the case of buildings with rock
walls on the weaker soils.

When a tentative site has been selected, it's a good idea to
double check that the soil at the site will support the planned
building safely. Quite often this can be done simply by looking
at similar nearby buildings

(2 or more vears old} on the

same kind of soil. If they

show signs of uneven settling

such as cracks in the walls or

foundations, the side of the _ _

new building may have to be

dug out and filled with firmer

soll, or another site may have 2%

to be selected. — ]

31




In cases where there are no similar buildings nearby, or no
similar soils, an estimate of the planned building's weight
per square meter should be made and compared with the weight-

- bearing capacity of the site.” Detailed directions for calculating

EC

the weight of a building, plus a guide to the weight-bearing
capacity of various soils.will be found in Appendix 1.

Almost as important as the type of soil at the site is the
wuniformity of the soil. If the ground at the site contains a

mixture of different soils, it must be dug out and filled in until
it is uniform in order to provide a stable support for any building.

If the ground at the site cannot be made uniform, or if the
welght of the Pplanned bulldlng will be close to the weight-bearing
capacity of the site, it may be necessary to use reinforced
concrete in the foundation.

How Wellis the Site Drained?

In addition to the weight the site can support, builders need

to consider how well the land is drained. Water seepage can
destroy even the strongest foundation if it is not controlled or
planned for. Wet or damp floors can make a building uncomfortable
and unhealthful.

Whenever possible, marshland or any ground that lies underwater for
extended periods of time should be avoided for construction
purposes. In some areas, people have developed methods for con-
struction on stilts because they have no access to dry land, or
because they depend on access to the water for economic support.
Buildings in these areas should be made of light materials and
should be replaced often. .

Low-lying land, and land that

may be exposed to short-term

flooding is also less than

desirable for construction

purposes. * When there is no

choice, however, this kind of

land can sometimes be

improved by digging a trench

about 25 cms. wide and 10-15

cms. deep around those sides

of the building site that

won't drain. These trenches

shcould lead far enough from

the planned position of

the building to keep water .

from rising to the foun- fl DRAINAGE TRENCH
dation depth. TR T ———

S4T+A0L 15 = 7T + 3
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If +he dark topsoil in low-lying areas is more than 30-45 cms.
deep, every effort to find a different site should be made, since
removing this topsoil for a firm foundation will be expensive and
can make effective drainage much more dAifficult.

High, dry ground is usually the best fcr building sites since it is
not subject to the ill-effects of water seepage. However, ground
can be too high. Planners need to avoid or guard against these
dangers: :

¢if the ground is also hilly, the excavation needed to produce
a level area for the foundation may be too difficult or
expensive; N

¢if there are heavy rainfalls, rapid drainage may cause
erosion, ground slippage, or landslides that can cause 2
building to collapse or can pury it; in most cases, a .e-
taining wall and carefully planted trees can solve these
problems, but both alternatives can be expensive;

eif high ground is exposed to high winds Or.-storms, the
building may be in danger 0f collapse, or it may 105e its
roof.

The ideal site for any building is on dry soil safe from f£looding
and sheltered against ground slippage, strong winds, and storms.

How Should the Building Be Placed On Its Site?

After selecting a site, the builder needs to decide where on the
site the building or buildings planned will be. The position that
is chosen should ideally:

e be far enough back from the site boundaries for privacy
and comfort

¢ leave room for future additions

¢ leave sufficient room for storage of construction materials

¢*allow the windows and outside doors to face as close to
north and south as prevailing winds will allow {see the
section on windows and doors, page 52)

¢ be as level as possible

e be as dry and strong as possible

¢ be away from forest, brush, or jungle area on the site

¢ conform to all local legal regulations.
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Summary of Factors Affecting Site Selection

The most important factors community groups and families should
consider in choosing a site fer their building are:

®* whether the so0il will support the weight of
the building;

s whether the site is drained well-enough to
prevent water damage;

* whether the site is large enough to accommodate
their immediate and future needs;

s whether the site is easily accessible for
construction and use of the building;

s whether the site is comfortable, safe, and
healthful.

In most cases, builders have to compromise between these concerns.

» Choosing the best site among several less-than-ideal possibilities
is often difficult and complex. It is always best to get
experienced advice, whenever there- is any doubt. Contractors, -
engineers, or architects in the area can help make the options
clear, especially in terms of cost and labor.

One Final Caution. In many areas, local regula-
tions will influence what can be built, where
it can be built, and how it can be built.
Building and zoning codes, permits, licenses,
and accepted practices vary widely from
country to country and locality to-locality.
To avoid wasted or illegal effort, the field
worker should help family ¢: community mem-
bers learn their restricticus and obligations
during the basic planning and design process.
This should always be done before settling on a
definite site for construction.




SI1ZE, SHAPE, AND FLOOR PLAN
Schools

Generally, the smaller a building, the less it will cost to build.
S0 the first aim of any community group planning a new building
should be to decide what their minimm space needs are. If sthey
can afford more than the minimum, it will be easy to add room
before construction plans are final.

Small community schools are generally simple to design. For indoor
classrooms, plan a minimum 0f 1.3 square meters per student.

For example, in a 1-room
school for 30 students
{the most that should be
planned for in one class),
you would need about

30 x 1.3 = 39

square meters for seating.
‘Add to this about 2 meters
in front for a chalkboard
and teacher's desk/table.

This is what it could look
likes: .

Classrooms for fewer students can be smaller as long.as there is
about 1.3 square meters per student for seating and about 2 meters
across the front for the teacher. However, if the community

can afford it, it 'is a good idea to build every classroom at least
5 x 8 meters. The extra space will come in handy for exhibits,
special projects, and extra students if class size increases.




It more storage and/or office space is required, add it on the

end of the school.
7m

STORAGE OFF ICE

If there will be more than 1l
teacher, the plans should include
one room for each teacher and his/
her students. The additional
classrooms can be added as needed

next to the first. FUTURE

CLASSROOM

If the community plans to use the
school as a public meeting room,
thought should be given to making
the first classroom larger than
needed to accommodate large adult
groups. Or, a large assembly room
might be built specially for the
purpose and attached to the class
for use as a theatre. EXISTING
BUILDING

Many communities, especially in the
tropics will want to plan a shaded
porch for use in very hot weather.




Don't forget to plan for latrines and a water supply on the
s:hool grounds (see section on latrines for special ‘rules that
apply to the location and numbe r of latrines).

If needed or desired, thought should be given to space for
a school garden, lodging for teachers, and sports.

Here is one possible site plan including these features:
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Health Clinics

Health clinics usually require more advance planning than schools
to £ill a community's needs well, because separate rooms are
needed for the reception and treatment of patients, care of
patients who must sleep in the clinic, and space for office and
supplies. In addition, latrines should be included in the plans
for any clinic (see separate section on latrines for detailed

planning).

Thi's is a floor plan for a
¢mall health station, with
3 rooms and 2 inside walls,

measuring 7 X 5 meters. OFFICE/

SUPPLIES

RECEPTION/
TREATMENT

PATIENT
BEDROOM

y

¥
A more complete ¢linic might be tw1ce the size, 7 X 10 meters.
To reduce noise that may disturb in-patients, and to reduce the

possibility of infection, patient rooms should be as far as
possible from treatment rooms.

5 m. !

-.1

RECEPTION - TREATMENT

PATIENT BEDROOM:
2 BEDS OFFICE/SUPPLIES . LATRIHE

[
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LATRINE {
»,
A desirable addition to one of e P
these clinics would be a midwife ! : ;
station in a separate structure | ;
on the same site. i BEDROOM i . !
] | { ;
Midwife stations permit special i i %
~care for mothers and babies rwmmm,wmmeuwa ..... o -mwwxwm,ﬁ
during and after delivery, | _ ;
without exposing them to 1nfect10n o :
from clinic patients. l :
. I TREATMENT ] KITCHEN
Here is a possible plan for a : :
midwife station. ; !
{ i B ;
- oo — - S, B ol et Ay e - y
i
&

This is-a STmEpian for a complete health clinic.
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Homes

In normal times,, housing projects are more difficult to organize
than community projects such as schools and health clinics. But
after a disaster, such as an earthquake or flood, many people

are in urgent need Of new hOmes---at a time when they may be least
. able to afford construction or to ‘think cafefully about their new
home's design without help. As a*result, many agencies providing
disaster relief have tried to design and build new homes for people .
---only to find that the new homes.stand empty because people don't
like them. This probleir can be avoided if field- workers use the
ideas suggested in this section to help families plan their own
homes. - ‘
As with schools and clinics,
the smaller a house, the less

" BATHING
it will usually cost to build. " )

Here are some guidelines to

help a family decide what . ; .
their minimum needs are: ‘ ; R COOKING
. e om " L — — '

o The plans for a house
should clearly show ! _
where each of the SLEEPING
" family's basic activities ‘
_ will take place. Even - EATING
the smallest home must '
have adeguate space,
either inside or out-
side, for the family to
sleep, cook, eat, and
move around in comfort.

In addition, the family should consider including space in

its plans for a latrine and a shower. Latrines are especially |
important for every family's health. They can be designed

as part of the main house itself. But there are several
advantages to building latrines as separate structures on

the sama/glot of lang. For example, an outdoor latrine

can be fmoved easily when it fills up.

Other astivities a fadily hay wish to plan space for -include
laundry, prayer, and private space.

when cost is a critical problem, a family can save money by
using rooms to serve more than One purpose: for example,

a single room chn provide living and eating quarters B¢ day,
and sleéping space by night.. ~ ' .
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The following questionnaire can be used to help a famify determine
what kind of space they need and how many rooms they need to

build. .o
A. SLEEPING SPACE
s T 1. How many people will sleep in your
g 'w g 5 house? _
5] ¢ T £ o 2. Which people will share a bedroom With
m A - each other? (Write their names in the
** w oo P o blanks for each room) '
s 3 % 5 Room #1 ROoOm #2 Room #3

Q

f
3. In the circle to the left, write the
number of rooms needed for sleeping area.

B. DINING SPACE
1. How many people will eat at your house?

Will they eat inside or outside? Will the
eating space be attached or'unattached to
the house? (Check the correct boxes)

3. Can one of the bedrooms also be used for
dining space? (If yes, leave the circle to
the left blank; if no, write in 1,)

O

C. LIVING/SOCIAL SPACE
1. Do you need space inside and/or outside
‘ for family members to/spend time
together or for visitors?
2. If so, can this liviAg space be the same
as your dining area? If yes, leave the
vox blank; if no, write the number of
inside/outside roomns needed for living/

) social spaces in the circle. Check if
' spaces will be attached or unattached.)-

D. COOKING SPACE

1. Do you plan to cook inside or outside
your house? .
2. Do you want the cooking space attached to

the dining ar€a or vhattached? (Write the
number of cooking spaces needed in the
circle and check the correct boxes.)
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Inside
Outside’
Attached
Unattached

E. BATH/PERSONAL WASHING SPACE

1. How many rooms for personal washing do
you need? i

2. Will this space be inside or outside the
house? Attached to the house or not?

F. LAUNDRY SPACE
1. Do you need space in the house for doing
laundry? .
2. If s0, will the laundry space be inside
or outside the house? Will it be attached?
3. Can the laundry space be in the same
area as the bath? (If yes, write "0" in
the circle; if no, write "1")

G. PORCH/VERANDAH

1. Do you need a porch outside ,your
house? If yes, write "1" in the circle;
If no, leave the circle blank.)

H. STORAGE SPACE

1. Do you need separate room(s) for storage?
Will they be inside/outside, attached/
unattached? Write the number of rooms
needed in the circle and check the correct
boxes.

I. OTHER SPACES NEEDED

1. Do you need separate rooms Zor Other
activities besides those listed above?
For example, 4o you need separate space
for prayer, family meetings, or other
needs? If so, write the number of rooms
needed and the purpose for each one:

000 O O O Q=

Check over your answers to these guestions. The information
you've listed should help you decide exactly how many and what
kind of rooms/spaces you need to plan.

— 42
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WHAT SIZE WILL EACH ROOM BE?

s

To be useful and comfortable, a room must be large enough and
properly shaped for its function. For example, a bedroom must
be long enough for a person to lie down in and wide enough

So he or she can get out of bed and in and out of the room
easily. A latrine, on the other hand,only needs to be large
enough for a person to sit or squat (unless people also plan
to dress or wash in the same area).

The best way to make sure that a room will he large enough is
to decide how large it would have to be for the largest adult
likely to use or visit the home. Then the room will be com-
fortable for everyone.

[Note: Often the proper size and shape of a room is determined
more by traditional requirements and social patterns than by
physical comfort. Field workers must be sensitive to the

community's needs and priorities and should explore them
thoroughly with the family.]

¢
Here are some guides for a "human® measuring unit:
- Most adults will be less than 2 meters tall;
~ An adult usually needs 2/3 meter from side to side and

from front to bhack in order to move around; and about
1l meter, or nearly half his/her height, to sit down.

2/3 m., 2/3 m,

I m.
ADULT SITTING
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USING MEASURING UNITS TO HELP THE FAMILY PLAN ITS OWN ROOM SIZES

A family's interest and confidence in a building project will be
much greater if they are able to envision and plan their home's
rooms themselves. A first and very important way the field
worker can help them do this is to visit other homes in their
community with them and question them carefully about their
reactions. Some questions a family might want to ask include:
¢ DO we want our rooms to be larger or smaller than these?
Would we like them to be the same or a different shape?
How do we feel about rooms with more than one purpose
{for example, sleeping, dining, and living)}?
e Are the rooms we have seen easy to move around in, or
difficult?
¢ Is working in the kitchen or laundry space easy, or does
it take a lot of walking back and forth?
e Do family members get in each other's way when moving from
room to room? Where and why?
Once the family is familiar with a number of different possible
designs, they will need to put the actual size and arrangement of
rooms in their new home on paper. -

An easy way to help them get started is to give the family pieces
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of paper representing the “"human" measuring unit. Using 12 cm. for

1 adult length is the most convenient scale since 1/2 adult is an
even 6 cm., and 1/3 adult is 4 cm. The family
will need pieces for:

* the length and width of an adult
standing or lying down:

* the length and width of an adult
sitting:;

* the space an adult needs from side
to side in order to walk or work
comfortably. -

WIDTH FOR WALKING SPACE




any furniture they have or special space needs
{(for example, in countries with cold climates,
space may be needed for chamberpots in the
bedrooms So people don't have to go out at
night}.

Remember that the pieces must be proportional to one another so
that they can be used to get an accurate picture of the space
needed.

NOTE: Extra copies of the planning pieces for use with a
community group are provided in Appendix 8.

A family can design its own

rooms by gathering pieces it
needs for any room and then

arranging them into a square
rectangle, or circle.

For example, a family planning
a bedroom for a couple and
one child would need:

e 2 pieces of an adult
length and width for
the couple's sleeping area;

l piece i-length x i-length
for the child's sleeping
area;

l piece i-length x }-length
for an adult to sit:

l strip the width of an
adult for clothing or
storage;

2 strips the width of an
adult for each parent to
walk around their bed(s),
and to walk to the baby's
bed;

extra pieces for large
furniture or other
needs.
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Once the pieces are gathered, the family should try to put them
together so they form a room-shape. There are many combinations
possible for any room, so pecople should be encouraged to
experiment with as many arrangements as possible.

ALTERNAT IVES

When all the pieces have been
placed together, a line should
be drawn around them. This
line represents the complete
room:

If the shape of the room is
irregular, the field worker
should help the family

make adjustments until it
is a simple shape.

FINAL CHOSCE
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Space can be added to complete a sgquare, rectangle, or circle,
Some of the space in walking areas can be carefully reduced by

up to 1/3.

To find out what the dimensions
of the final room should be,
first calculate the number of
adult lengths along the sides
of the room.’

Then the family, or the field
worker, if necessary, should
multiply the number of adult
lengths by 2 meters.

The answer will equal the actual
dimension of the wall in meters.

2/3 ADULT 1/3 ADULT

1 ADULT

3 ADULT £ ADULT 4 ADULT

EXAMPLE: Calculation of Dimensions
of Rectarngular Room Above

Width:

1 adult length
1 adult length
1 adult length
1% adult lengths

x 2 meters = 3m

Length:

! adult length
2/3 adult length
1/3 adult length
2 adult lengths x 2 meters = im

Room Dimensions: 3 meters x 4 meters
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Here are some additional measures that may be useful in deciding
what pieces the family must use in planning kitchens (or outdoor

cooking areas), and dining areas:

e Work space in kitchens, especially counter space should
be about 1/2 adult wide. Anything widgr will be hard

to reach across;

e Space for fuel in kitchens should be about 1/2 adult long
by 1/2 adult wide:

-

e Dining space for each person (that is, space for the
person to sit and space in front of him or-her to eat)
shoyld be akout 1/2 adult wide and 3/4 adult long.

COMB INATEON®
KITCHEN-DINING
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Let's look at how the "human measuring unit" can be used to plan
several rooms. These suggested plans may be useful if a family

has problems picturing what they can do with the "pieces" for a
room. (Note: the field worker may want to adapt these illustrations
if the furniture shown here is not relevant to the local area)

i

PLANNING A BEDROOM FOR 1 PERSON
TOP VIEW
.

Storaie :

1 ADULT LENGTH

5 ApuLT |

SIDE VIEW

t This is how the room might leook,
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BEDRQOOM FOR TWO ADULTS

OR PARENTS AND CHILD

13 ADULT LENGTHS

-

13 ADULT LENGTHS

I
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